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(54) LIQUID CRYSTAL OPTICAL SWITCH ELEMENT, COLOR SHUTTER AND COLOR IMAGE DISPLAY 
DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
optical switch element of a high speed and a wide 
visual field angle by making a medium indicate 
optical isotropy when voltage is not applied and 
optical anisotropy proportional to the square of 
electric field strength when voltage is applied. 
SOLUTION: The medium 58 containing a polymer and a 
liquid crystal material is clamped by a substrate 
51 where electrodes 53 and 54 are arranged and the 
substrate 50 arranged separately and oppositely to 
it. The interval between the two substrates 50 and 
51 is held by a spacer 52. The voltage is applied 
to the medium 58 by an electric circuit 56 and a 
switch 57 through the electrodes 53 and 54. When 
the voltage is not applied, the medium 58 
containing the polymer and the liquid crystal 
material takes the optically isotropic phase in a 
macroscopic view. In the case of applying the 
voltage, since the orientation of respective fine 

areas 59 is matched with an electric field direction, the medium 58 becomes 
optically anisotropic. That is, a correlation length between liquid crystal 
polymers is substantially reduced and the isotropic phase is taken in the 
macroscopic view though a liquid crystal structure is provided in a microscopic 
view. 
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BMBR 5 6 4(5 <fc CX A * 7 ? 5 7 IC * 9 fcfctl £<> 
[ 0 0 7 4 ] 0 1 ( a > ?Stoan&*E^ffltt*fc 



(9) 4M¥ 11-18 3 9 3 7 

16 

fc^-Ctt, JI»?4imtt4*Mr««1t5 8li, 

flW?fcffcMH*5 9^»ffftl/-Ci»& 0 0 1 < a ) 
CC* 5 n& J: * , C n6 S»JMR« r o 9 <DEfli;*&t* 
7 > itJUXfofr&K »/MB«5 9 OA* S I«J»*CW» 

[ 0 0 7 5 ] «E&EfliOUfci8£Kk*. B 1 { b ) OC^ 

«!T5 8«**W«:H*tt4a*. E«#(fcw? 
> yA&*tk0tt*M*5 9 «*, GIT® J: 5 k u*c«.« 

ty-icWLis'thctifixzh* cflxteft. iWWflB© 

[0076] »<CH2toJ:tfB3«:Wi»r, «ft9K>K 

20 BStic. IW««5 3tocl:tf5 43a«BSnfe8fR5 1 

S (03 *«t>JMHfl»2*>J:tf3 > CC'i§iais2 1,31 

[0 07 7] S3 1*, ««*StA^9***4«*Sto 
JcW^OttHBWtiEto'rB't?**, frfc, B3tt t 

[ 0 0 7 8 ] m 3 J: 5 cc t *^ w^ffts* * a 4 
OW*fi3«:KiBl/i:, cn62ft©«*«2, 3 "Cfft 
M$A£ii, ^20>PjfeK3<Oiaii«3 1 4 it. H2cc 

Kbit* WEwmsts tr^o $6^, ^riC'iBjfefi 

[ 0 0 7 9] *«**#WBC*J(r*r , 7t^4 ^6UfcJfe 
it *T*1©«*S2KAJHU i§»sa2 l^Wf^f 
BftBtWr*IB^*#Ml/t:«ft**A^ 7^* 
40 ^-l^AMf^ «BEO>*en»0*CC« . iAB£¥X-<:r 

X 7 1 1 * iSii 1/ 2 (Ofl^fi 3 tc A 
iiT-So ±itUteJ:^KSI2©fl*B3«)ail«3l 
it *10Bft£24>iKIM2 1 iltSt/r^iCD'C, 
f^^Tt^A^ 7 1 «iBill/A:fl4sM2 1 fcWft 
©205«fc1S3*iBjii?*ai»o i/fc#->r, 

SE#eoiDHSoo«Si*«4 a &<> 
[ o 0 8 0 ] SEoeitiflAtirii, b l < b ) tc4ac^r^ 

50 itt*. B2<C9TJ:^«ttl 1&!H1«>BXB2<E> 
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(10) 

17 

[ 0 0 8 1 ] 

l/U = (s in2as in <*AAd/A > ) 4 
«B«IB5 8Q©3, AI**a+1?G>*«>aML Id 

an***-* 9 i ^coAW*«Sf-*& t > 

= 45' , &md = a/2 4v£J:5*<:, MftKatt 

[0 08 2] SWC, B4©y?7*Jlh>'C*-**4B 
«i©BBff*K?W4 0 COD???*. %m 1& * 
RW©^**** ? to *«6 2 1* 

««g^^«Wft». *K63t*. 
« <£2 2IB^A8^ft£ J p«^ r<OftS. £tt 

6 4 »?uuittcD« -7 * ? m-^\m&m.. $m 

6 5«, <»2 2B^*tt& J Mtft p,4l3> t? 20 

[ 0 0 8 3] feflt«6 i W. EMIT**-* * 

4#0M(C'n34vci»6 o c©JS4 
fWt«SfPfflT*-rf 

cotmEMttt. UUMIrca* * * 4 

[ o 0 8 4] *»H«>fWM» a ^ * as* 

[ 0 0 8 5 ] BSKSWMttCfcl'-Ctt, BiW-FaSi 

jfe^ 1 2 o h , si© afl^ts 9 0, ©aa* 40 

S** ^ y 7 0 , S2 1 0 0 . % ZO$L 

ma¥* 4 v 0 . & j: 3 1 1 0 

0 4a PS 2 4 ? 8 0 \t, iM«BS 
! 3 OfCfMtSIVCfcQ. SAW***** 1 2 0»9 

1 3 0 4 v A *££S 1 5 0 4G>BW£ 4 *fc*><0H« 
[ 0 0 8 61 *1 9 0 tc4atf & 2 "X>tt£? 



1 1- 1 8 3 9 3 7 

18 

«sia«9 \to&v$2&. *n«h*teJ:D f a«>B* 

&i§3M 1 0 1 4**tf 1 0 2 it, *ft*n»*<fctf&«> 

^3^*ki iofc*w6 

2r?Oitt*'«fliMll 1 lto*CM 12 It, **l*n 

^*>. 9 1, 10 1 fccfctf 1 1 lQ3oOttlMHt¥ff 
OHWCAO. 92, 1 0 2to*CXl 1 24>3-?<£-]gjft 

[0087] 05*, 7lfc*tf81B 1 {^1! 
<NttKI»A 4 **** 7 0 to J: V* 2 A-Y ? 

8 0 (DSEenJlDBStt: & AM#M «:ftfc b X t * 
cn&G>*li*lfiJ7 14ai:a'8 H*. Sl*iC^Rf<D 
Bfl»C»«&&^ »fl*S9 0, I0 0te*tfl 1 
0©S»H4©arftl*4 5' 4 ft* A^tCERSn, 
^«SfinttM(c to » 4 'J » r - i^^nd ^ .A / 2 

[ o o 8 8 ] c c r\ m i cd»b** ^ ^ ? ^S^-7 o 
^■E#am*k. »2©i«fl**x^ ^^x? soawi 

1 2 o^*ttHsn/cafe*i*. m i 

«9 0tcJ:-7-CffljMi9 lfc¥?rttjttBB*MM6 l 
jUl9 2CCTtf«a6i[Mfltt4Kj»Bdn« t ^1<^> 
9 ^S^7 OtttSE^WIJilt 1 **^, A 
WU/dtKB***, tt«*B«r*»*C4ft<*«>** 

[ 0 0 8 9] * 2G>fc<Bftfc 1 0 0 <<: AS*^*li®«* 
it. SjAtt 1 0 1 K¥?ra*fe4»«tt 1 0 
6B4O2aia*Cab4 0 BiMli 0 ltt, Hkfi^ttftB 
#©*&»3&3tt*fc«>. *20fefl*tSl oo«:ajH 

fe. «2<ofen*«i oo^maw 2 

jftM 1 0 2 «TtTftfi6*«>*4 U 0 . Miila 1 0 1 CC 

[ 0 0 9 0 ] .^2Cr>>ea^^A^ 9 ^^8 0«. 
eoJB»tcl*A«5nfelt»«*«r9 0' iSl/fctM 
jlKWW*©?, MM 1 0 2 tc^tfttaeoaaiB 
*«9 0* Hfebr, 3g»$il 1 lKWfcl!««*4 
t/*C*3©fea*tSl 1 0K7JW* # SiMl 

1 2«:wft***»ai/a^ 4 . »3©as*fi 
1 1 o^6tH««n«m*siUk] i i*cwa«6«E> 

[ o 091] m<Kmmcm^if^m>^Aii^ 4 

v f-ttftl 0*><fc»8 OCOWaWrtD * C0ftl4««fe4 
©■**TB*lKl*4»fc. 
[ 0 0 9 2] 

[«1] 
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ftBMM 1 - 1 83 937 
20 



[0 09 3] £©J:}fcBJ«Bai4 0*WBl^ a 
1 2 0 *»£B 1 5 0 4 . « 1 

??S?8 0®IMBRn 3 0 4<DRJB*:4*C4K:J: 10 

[ o 094] ac«, ? -nn^^aicfe^ 

[ 0 0 9 5 ] WTK*«B©|WW(€:«or, 

[ 0 0 9 6] mm 1-1 20 

**\ i"X!>tf?*£& <«0. 7nun)^i^ 
SffiM 1 0 w m . SttHH 1 0 ii m®M o WttffVftft 
giEia^KUo F (AL- 1 05 

fc. [Sitgcc, fcS-^tf^AatK <*S0. 7 mm) 

[ 0 097] ±aw>j: *k oxw<r>fttcm2v>m%om 

[0098]-*, *-?*?»ttaBL0 3 5 (Me r 
ck*t&> 60wt«4. 1. 4-S> 

(4- (6- <7*yD«/*:t*f > ^*^**i/> 
^>V^,'U:t*^> -2 ->^J^>«te'>4 Owt^i 
*H£U S£flMMA'*f*:»r6 5 1 <G 

iba Ge i *yttt8> fcSdft^^-Ktftr 40 

[0099] c ^ or»6nfca«Bi«:, 

1 0 OmW/c m 1 ( 3 6 5 n in) 6 U JHNttPlli ! 
[ 0 1 0 0 ] SfcK\ en*D«^rfi]i^»SB^4 5* 

J: 5 fc?fc§*£;W ? *£T*tE.$<? tffco 50 



[0 ioi] 4^fl®tt*j&*<f 

rc^o ?ftft©S*E««:^iai«S«. 0. 0 8jumr- 

[ 0 10 2] fSMl/fciW#**-f * **M>«E-« 
j&*»tt*r, 5 5 0 n m#*JIH* , rtM2 5 WHt 
fc. *EG>#BlW*Kt*. HMO. 5^r'*>0. 
0EP?»B# { 2 0 0 V p . 6 0 H z m$'&) Ktt. i§j&« 

9 o % t ? fco t**> 6 , *a«Htt* 2 0 0 

[ 0 10 3] JteH I - 1 

-rf v y >«tt w i/ r» * a + ? ? KR-5 
26 (0*(k^tt«t) m^mmmm cammi 

- 1 ) tH We Ur i'^S^*rtSSbfeo 

■sh*, wsisiBaitti/'caitofctc*, 10*08 
0X«:tei*t:2»K±aibl/fe. 

[ 0 10 4] C©* > v >/>8Ma&Wl'&^*& 
[ 0 1 0 5 ] tb**fl i - 2 

JHSItiftlfc* 1 oW/co' ( 3 6 5 am) 4**eW 
{»a4raWD*Jl|t l ?WI**A^ *ff*|l#fc 

[ 0 10 6] C<OJ: ^cd. jUK>flUlcaKa^0. 1 ii 

^*T*ttff3^&C4^C*«ri-C4*«eS3n& 0 
[0 l07]«iMl -2 

*-?*?>j(UlBL0 0 6 (Me rcktW) 6 0wt 
%4. S^«i*^^-1, 4-^(4- <6- (7^"J 

>^>4 0wt%4*^U l SiWC. S^IIMM^^ 
#**76 5 1 (C i Da Gei g ytttt) ^M^ii 
* ^ -?-tC^U % C 0 - 5 w t HffllbXV&toiWt. 
CfiDHd**flC^Kfha:. 1-1)4 

TOfcal*. 0. 0 8 ii m^^fc, 
[0 108] |*«UfciWi«*X^^^3ftW)«E-a 
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ft, ■Ea^flprtct*. aa*o. sis 

WPjBB* ( 1 9 0 V p , 6 0 H z *l»ift > Ktt. Sil* 

: o 109] mm i - 3 

mm i - 1 > xmotcm^t^ a * io 
*. @, ^vmsm^zm? 

4 isa*ofei <om^t>^tm s k &t * -cmh u ft 4 
wx&zctzmmutc. 
[Oil 0 ] 2 S*tMBW 1 2 o * m£ 
mm 1 5 0 4H»*4 VC. *?«M14r-*&2 0 0 

C 4 tmu ft* 5 ft, afEfttt ! 0 *C> 6 0 •CCWI* 
[Oil 1]«1HNI -4 

4wttf4, 5wt 

y u- Mc*k/t i w t ftsgng' • j&sut:£ 

[0 112] -r><c>tf?x&& <J*S0. 7 m 
m ) C*fflK. #NU"(AL-1051 : S#£.»S 
=fA <#> ) *7 0nm©*8t?* + *hM:»IUI* 40 

«rfl»S«fc # *fc, filler- <£lkfl I - 1 ) 4|3flM> 
?Z>*:*>i>c UX *o>* -itufi 7**Jft0Hftas ftft if 

[0113] *»tc, mxy*mLzm&mz*, a 50 



ftSW 1 1-18 3 9 3 7 
22 

[0114] 4^MMAlttr^^ * 
tt. -»0«ffB«cl«*Sjhfe*R«. ^*n*7-b 

[0115] ff«i/fcfja**x^ ***™«BE-a 

ft, wE<o#aHff*Mt. aa*o. &«-c*o. 
<*>BWv < i a o v p , 6 o h eel*, mmm 

9 2»4*tC*-?fe. ttefe, ¥S&«<ii* 1 8 0 
VX*><?tt<> *fc, ftttttfltt, «ia»^/**Blt? 
<Di*>±^*J«W, £feT^O«ft14toc 1 us**? 

*fJSg«(i fo J: ^Jt^lSloC'^fe^tt £Ms 
l/fclim, 1 0 6 0 Wfcl*TtMM6l?4& ^fto 

[0116] mm i - & 

¥fe)?L@ 0 . 0 5 « mV&tV&il 5 * KW $ 1 0 u m ) 

*'^ftSBL035 (MercktW) ^ffi^^ii 
ft, xcc, c^'^LM^^^-^iatc, m&<o 
mi I - 1 > iBtlW?WWi*»£l/&», ^?LH^ 

^^iifto 2ft©W6Stt. eittB®S*fli4a 

[0117] ^^ocfec^Cii, 
-«(CSSlffl^ ra# $ nftiiSi^> ^?LR^7 ? * C/JMZ 

E^coTlwaSv*, 0- 0 5iiint?*ofto 
[0118] ffKt/fcaiUI**^-* ??»W«E-S 
5 5 0 n m**«^T*a2 5 Uflll 
ft 0 «S«>#EpjVv(Ctt. &a*0. 5^1?^ 0. 
^PWI { 2 & 0 V p t 6 0 H z mm) tClt slii^ 

<?>fi*>±^*JBW, £feT^*i8#[SJ4toc i u s*j*r 

i o *c-^ 6 o fe t * rat*— *t* o ft o 

[0119] AttMll 

H 6 K li, -^P^ft^^x ^ ? * *WHte>Pte>» 
»Kifia«:7nTo 0*T^pi|"Ct*, 2-X««©4*rtT 

*i««^i)rc*4«mtwi'fe. rate*, sum 

tt. ««4fe*4Kj:0«fifc3n*. 
[012 0 ] *?\ H6 *«^r^W©?ft»ft*A^ 
? **M>llfi*J:»*©««W^ 
f £• a 6 (a ) tt^©*eitt|iB*©»StOl*B*«*> 
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[0 1 2 ! ] m& <a> tcfttHW. *9?4tf*4 
e*4*SWT*««2 0 4tt, SB2 0 2a;M*«3 
nfcgfi2 Clad, cftKffl - *fmoi:EB3ns 
- S2 0 2 I>*s»**nfcafc2 0 1 b 4ccttt#S*vTfc 
♦J. cn^2^C-S1S2 0 1 a*J:V20 1 bi«B 
it 2 0 3 0«(MBM#Wtt S<va* 

$S2 0 4 ^<D«E«>H«0l*, «8S2 0 2 a teJ: 0' 
2 0 2 b t/rb-CHStEB 2 0 6 taX&A 4 y?Z 0 7 

[ 0 1 2 2 ] 06 { a > rftfc£n*^EC^ftPWfCC 

. BXa^K J: 0 A«*WW»S *f y ^x 

TOMtKft&aft. fettU WWJ«:WW *4, tl 

rag^ssc * fftn^^aaai^M fc pm >pm 2 

0 5WlMW6 0t:i*&. @6 (a) fcm*tt*«« 

oc. cn6<ostt^««2 o Sfliaw^tttt^^ y^t? 

fc»fc, afl*«2 0 4«**«tcH*ttift** l/fe 
3ir 4 c 4 *> nittt?* 4, Bfl*ti*i* > 

»'h««2 0 5 ft, WT© <fc 0 K i/CBMXSn* 4^* 

[0 124] **B7*«fca«8 

[ 0 1 2 5 ] B 7 tt, ^W>*B*¥* ? 2 

1 0 4*9-7 <H>*-2 1 1 4bB£*#2 1 24*» 
fef»*Sn«>*9-H«*?RSHaT?*9, BUMS**-* 
??£*2 ! 04*9-7 th*~Z 1 ! 4K<fc9*9 
Hg&##;W ??S?2 1 4*tfcX3n£. C<C'*S 

<&. ♦jfewoaia**^^ **a»2 i o», nee* 

s**-f 7«R*2 ! 0*BBOfeAt*. *9-7 iJU* 
-2 1 l^KHM***. BABK2 1 3*6tfAft* 

x ^ ^ 2 i o khmmwam ^ nn«. * 9 - 

[01263081*. *%W<»[>?W&*^^ * 



L3) ftBTl 1 - 1 83937 
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r** 0 UCW'f ?*JR?2 2 0. 2 2 1, 22 2 

l*. s*?^ • @ •#*4i»ttvr> * • */xa 

3 ^©tg»#¥* <f ? * 9- 4 

*#*»2 2 53qirtS***o fi«S*»2 2 3*»6* 
7 ^ * 2 2 5 fc AMCfcjb*. 

@B§ 2 2 4 K J: Dfie^Rft/iaiftdiBBBiSn*. SSI 
0BS2 2 4 frC^; 0Sft<^W»tt«^A*Snn«. 7 

[ o 1 2 7 ] m 9 1*, ^w(?>flaift*A ^ v 

^7tft2 2 3©ftb0 CCR#ifi2 3 3 *a«L/fcifl>r 
* 0 . £*fl£t*8l 8 4BtfO>**'CS)H*tSll9«'& 

[01281010 tt, -V 9 

43ofSJSl/. SiHS : f»«*«4ffl*^3b1*. 

20 ^2 40, 24 1, 2 4 2«, «i**»-#**W* 

i/XteO > cn^> 3 ^ ? 0 ^7 

7-aS*^^^^S^2 4 7^wfi£$n^ 
«Ul**X A 9 ?7k* 2 A 7 tt, «ABB 2 4 4 <CtWt 

^nxc^o aa«^««*»2 4 3«, 

2 4 5CC»»Sti, S^C*aaa244 4^^»»^ 
82 4 5 4>am« 4 «fcft®ntHBR 2 4 6 &t tV>c& 

[0129] BMBSK24 6t«IH/ > C, dft«*«St 
30 *B2 4 3^«)^#*ttB2 4 5t. fjy~$&1t* 
ZJy 247 <O^v05S 244 4<?>ra««: 4 4 C 
4i<: £ 0 , **B©jg«4 SS^fe ?®a6BpR£4 
ttffltl*, <WB«:*ji % CW#)*A*<:4 , C^-B» 
*S«H«:JWJ'4C43^C»* 0 

[013 0 ] WT, **W*sot:*a«3«:S6«:»(a 

[0131] &MMII- 1 

40 atur#«^2 K ( A L - 1 0 5 1 : B 

{»> } ^7()«im^^ic«l/C. »I^<I:CW2 
O2^(0SSSfc«:»fc, * 1 <J>««Bfifi^««»±tC 

[0132] Ei»©«(M^|W^C^5 J:^cc 

*iwtms««s«st»o^ *-^>rtr- 

[0 133] ^??ittBL0 3 5 (Me r 
50 cktt) 58wtW4, «att*/7-l P 4-t> (4 
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- (6- (T? 'JSl-fJl***') ^tfW+J') "<> 
!/.f**+5/> -2--*'?^>-b'>37vt$4<i;, ^ 
?**S£D8 6 (Merckti) 5wt*64*»& 
L/. *6CcaS(P«l^*f+ar6 5 1 (CibaG 
eigyttK) M3tt*A*-iC**l/C0. 5wt% 

I o 1 3 4 ] c $ i/i:»6tifci»^*i«:, wstoa-fc^ 
ytwc-tratoi-wtjiBHi/te. cor. AimNsftiii 

OOmW/cm 1 (3 6 5 sun) 4 0. Jfi«B*B«l» 10 

it. -ftv>mmmtcwtetitti&wr sa»±a*±* 

B# ( 1 0 0 V p . 6 0 H z BSfft) tt. Sia^9 0** 20 

*>s. 6Di«iaE<c»i/r*js«tcaiB*^afki/fc. £ 
fc. iqpmk*. »i**'i»/*fcBwitft±^o» 

n. 4*TW0BB4<»K 1 0 u $*»t?*-?fc. Hit 
[0 1 37] XJMll-2 

*-?**SK«kBL0 0 6 (Me r c kit) 5 8wt% 
4. *£te-fc-/7-l, 4-V <4- (6- (7?>)a 

tf>37wt%<L, 7^**fiJRD8 6 (Merck 30 

t±> 5wt«tt«^l/. 8 

76 5 1 (Ciba Ge i t< yt±M> 

-(c«otro- 5wt wjflt/triisaisiiam/fco 

[0138] CfiDK^tW^fcKrtti; Pi*© (*» 
! > tHtt>^?ttra*a<< ? MR**!?* 

[0139] f»6nfe8UM»X* ? ?X?«>«E-& 

aewiw*»^rM2 5^t»ni/fc. 

(90Vp, 6 0Hz«£Ktt) ltil«*9 2«<L«;*rC 

i o *c- d o xxfc^cfrff-S-c* -7 fco 

[0 1 4 0] &MHII-3 

*flUBL0 3 5 (Me rcktt) 80wt*6 
4. :79**6*D8 8 (Me rcktt) 4vt%i, 



tiMWl 1- 1 83937 

26 

- btcj&ux i w t «*ns ■ mmbxmirfbzwco 
*<^t\ c on sfetcvfitstttt ^ a* <t &*b* x * ^ 
^ ■< y-rafci/fc*. 9 o *ci? 1 ttm^u-cttji 

tf*7Jl a 1 Ow t X^fcSHtXJMKB 

[0141] Sffl^ I TO«BA**n«tlKtt6 
fctfcZfcOilZX&gi (mZQ. 7mm) fcffiiU & 

m&vmmictmmt wj^umal-io 5 

1 : 0*^3' A (tfc) > *7 0nm«)J»8K:»*o 

[0142] &2<»&mfacmi*titci&mv^ 4 

2uti7t)iici$&&£ 3 !>icux> ■?<{ tnt7?*)im 
[0143] **te«o*a**AH' 9 ^aw*M*c»r 

[0144] ft*(i/fe«ui*st^^ » ?^<j>m$.-m. 
sE©#eo*n»i*aja«o. s«t?*o, ^iRemm 

(9 0Vp, 6 0Hz«Vtt) i*32ig$9 2^i«7v:r' 

J^OBW, i*>T^0»W4*>tci Oii s&mX'ib'? 

*. 1 0 *C- 6 0 < CKl*i^»K-*'C» -7 A:. 
[0 14 51XMMII-4 

^fejtLS 0 - 0 5 ii inO£?lfi* 9 ^ ( S 1 0 ft m ) 

^»ftBL035 (Merckti) 95wt^i. ^7 
**B*D8 6 (Merc kit) 5wtW&ondM« 

[0146] *«*«oaft*^^^ ^ ^S^c^^r 

It. -#OSSRK0«3ftfc*ir«. «UliB*t4 
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[0147] r*UuttiUk1i#A4 * ?S?«>SE-a 

(180V p. 60HzWWft} WB»*9 2K4Srt: 
ft±*t*JiSIB. i*TJW9«Bt<>(c 1 0 fi 

<**. i o *c- s o 'ctcte^xmi-tiLVkhvtc. 

[0 1 4 8] * Will- 5 

7??»eSD8 6 (Me r cktt) ©WtoOfc. 4x 10 
D-6S41/CG2 3 2 <H*«S*ES*> , 
^<LUrGl7 6 <B***ftS» . VT>fe«tl/r 

G4 7 2 <a*i8*e«> t-en-etiffl^fcKwi-**, * 
a© (*lft«ii- 1 ) tfUM>¥#KX*) 3-?<rMmit 

? l/fc. 
[0149] ff6nfe3^©«»JI»^^ * ***** 

[0 1 50] AttHll-6 

[0151] afiS*|t«*flf2 4 3 CD? 
2 4 & £Bin* 4 -7 r , wafeUbcotBEt?** 1 0 0 
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